When the temperature was increased from 77 K, the resonance lines became gradually weak without changing AV q and immeasurable above 215 K. ESR spectra taken at various temperatures revealed the presence of paramagnetic sites of ca. 5x 10 2<) mol -1 arising from Au(II). The small but finite concentration of Au(II) or some other reason should be responsible for the fade out phenomenon and the large Avq observed.
(300.5 pm) compared with the bond lengths of Au'-Cl (228.1 pm) and Au m -Cl (229.5 pm) suggest that the Au'-Au 111 charge transfer interactions are weak [2] , Although the ordinary gold (I, III) complexes form colorless ([AuCl 2 D or pale yellow ([AUC14] ") crystals, the title compound crystallizes in an astonishingly jet black color as described by the discoverer [4] , indicating the Au'-Au" 1 interaction to be present in the crystal. Therefore the complex may be classified as a class II mixed valence compound [5] .
Since the discovery of super conductivity in perovskite type oxides, the mixed valence system R 2 
Experimental
A home made pulsed spectrometer was used for the observation of 35 C1 NQR [9] . The line shape of the resonances was determined by monitoring the dependence of the spin echo amplitudes on the rf frequencies. The pulse sequence K/2-z-K/2-z e -K was employed for the measurements of the spin-lattice relaxation time T 1Q , where T E was set to be ca. 350 ps throughout the experiments. The signal amplitudes decreased exponentially with z in all measurements.
ESR spectra were recorded on a JEOL JES-FE1XP X-band spectrometer. The spectra were calibrated using the spectrum of Mn 2+ diluted in MgO.
Magnetic susceptibilities were measured by a vibrating sample magnetometer VSM-5/5SC from Toei Industry.
Two kinds of polycrystalline samples were employed. One (I) was prepared by the Bridgman method [2] and successively purified in concentrated hydrochloric acid by the thermal diffusion method. The other (II) was prepared in a similar way as described in [4] and then purified by sublimation. (Fig. 2) , indicating that there are two kinds of nonequivalent chlorine atoms in the crystal. This agrees with the results of X-ray analyses [1] [2] [3] .
Results and Discussion

CI NQR Vq
(Two other signals, located at 13.61 and 21.34 MHz, were assigned to corresponding 37 C1 NQR.) The large difference between v Q1 and v Q2 suggests that the two kinds of chlorine have clearly distinguishable bonding characters in the crystal. Since the crystal consists of fairly isolated complex anions, linear and symmetric [AU'C1 2 ]~ and square planer [AU'"C1 4 ]~, one of the v Q should be assigned to the Au'-Cl and the other to the Au in -Cl chlorine.
35 C1 NQR studies [10] [11] [12] [13] have been accompanied by X-ray analyses in a wide variety of tetrachloroaurates(III) ( Table 1 
Echo Spectra
The 35 C1 NQR spin echo amplitudes for (I) are plotted against the rf frequencies as shown in Figure 2 . The intensity of the echoes was strong enough to determine the line shapes in the range of ±50 kHz around the central part of the spectra. However, weak signals were observable over the range of ±100 kHz. Practically the same spectra were obtained for (II) at 77 K. Therefore NQR measurements were restricted to (I) at the other temperatures. The observed spectra are extraordinarily broad. Line widths within 10 kHz were observed on Cs[AuCl 4 ] [18] , In order to seek the causes of the line broadening, ESR first derivative spectra have been recorded for (I) at various temperatures between 153 K and room temperature. The intensity of the spectra increased with decreasing temperature in accordance with Curie's law, keeping the peak to peak width almost constant at ca. 260 G. From the intensity of the spectra, a concentration of the paramagnetic sites of ca. 5 x 10 20 mol" 1 was estimated. Both (I) and (II) yielded the same ESR line shape at room temperature. However, (II) showed only about 10% of the intensity of (I).
The mixed valence compound CS 2 [AU'C1 2 ] [Au m Cl 4 ] is known as diamagnetic with mass magnetic susceptibility x g = -0.30 x 10~6 emu g" 1 [19, 20] , In order to confirm the magnetic purity, X» was measured for both (I) and (II). The results are in good agreement with the reported value of mentioned above, assuring the purity of (I) and (II). The existence of the paramagnetic sites revealed by ESR measurements is intrinsic to the mixed valence compound and attributable to Au(II) having the configuration 5d 9 . The observed fairly broad line width in ESR spectra may largely arise from the site asymmetry at the position Au(II) in the tetragonal system. The existence of paramagnetic sites of Au(II) causes imperfections in the crystal lattice and results in a wider distribution of EFG at the chlorine nuclei, which causes the 35 C1 NQR spectra to broaden. 
Temperature Dependence of VQ and T 1Q
The Figure 4 . When the temperature was increased from 77 K, the spectra became gradually weaker without changing AV q (Figure 5) . The echo signals were observable up to 243 K, although the frequencies were indeterminable above 215 K. The temperature coefficient of VQ, is roughly twice as large as that of v Q2 . This means that the libration of [Au'Cl 2 ]~ is more easily exited in the crystal lattice. The temperature dependence of VQ can be expressed by the Bayer-Kushida equation [21 ] . By introducing the effective angular frequency &> eff of the lattice vibration and the effective moment of inertia / eff associated with the vibration, in the high temperature approximation, the equation can be rewritten as
where v represents the NQR frequency in a fictitious vibrationless state. Applying (1) on the data shown in Fig. 4 4 ]~ suggests that the interaction between the anions are stronger in the plane perpendicular to the c axis than those along the c axis, in accordance with the crystal structure [2, 6] .
35 C1 T 1q was determined as 1.2 and 0.55 s for v Q1 and VQ 2 , respectively at 77 K on the center frequency of the resonance lines. Upon heating, the difference in the T 1Q became small and nearly the same of 34 ms at 193 K, as shown in Figure 6 . Above 193 K, the signal intensities were too weak to determine T, Q . Below 153 K, r 1Q was proportional to T~N, where N was determined as 2.1 for v Q1 and 1.8 for v Q2 . The close value of the exponent n = 2.0 suggests that the lattice vibration of the complex anions is responsible to the relaxation [22] . Above 153 K, r, Q deviates from the proportionality suggesting the presence of other relaxation mechanisms. A rapid 35 C1 NQR r 1Q decrease, observed in CsPbCl 3 (perovskite structure) above 300 K, was attributed to the reorientation of [PbCl 6 ] 2 " octahedra [23] , Sharp decreases of 35 C1 NQR Tiq caused by the reorientation of the complex anions have been reported even at relatively low temperatures in various octahedral [24, 25] and square planer [26] metal complexes as well. The migration of the lattice defects also contributes to the reduction r 1Q [21] . The 35 C1 NQR r 1Q above 153 K can be considered to be strongly affected by the reorientational motion of the complex anions or/and the existence of paramagnetic sites as lattice defects.
